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Description 

1. Title of the Invention 

METHOD FOR FABRICATING PHOTOMASK 

2 . Claim 

A method for fabricating a photomask characterized by: 

forming a radiation sensitive organic resist film opaque 
to ultraviolet rays or far ultraviolet rays on a substrate prior 
to forming a pattern; 

exposing the radiation sensitive organic resist film to 
electron beams for development and post bake; and 

forming a predetermined pattern. 

3. Detailed Description of the Invention 

The invention relates to a method for fabricating a 
photomask used for manufacturing LSIs and VLSIs. 

A traditional method for fabricating a photomask was that 
in the case of the electron beam exposure, for example, a light 
shielding film 2 made of chromium and the like was formed on 
a glass or silica glass substrate 1 beforehand, a radiation 
sensitive resist film 3 was formed thereon as shown in Fig. 
1(a), it was exposed by electron beams and underwent 
development and post bake to form a desired pattern as shown 
in Fig. 1(b), the remaining portion of the resist film 3 was 
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used as a mask to etch the light shielding film 2, and the 
remaining portion of the resist film 3 was removed to form a 
desired pattern of the remaining portion of the light shielding 
film 2 as shown in Fig. 1(c) for use in pattern printing by 
ultraviolet rays or far ultraviolet rays. Such the 
traditional method had a relatively large number of process 
steps, and it had disadvantages that errors were likely to be 
generated in pattern dimensions due to undercut in etching the 
light shielding film 2 . 

In view of the above points, the invention is to provide 
a method for fabricating a photomask in which fabrication 
process steps are reduced as much as possible and errors are 
not generated in pattern dimensions . Hereafter, the invention 
will be described. 

Fig. 2 is a process chart illustrating one embodiment 
of the invention. First, as shown in Fig. 2(a), a radiation 
sensitive organic resist film 3A opaque to ultraviolet rays 
or far ultraviolet rays is directly formed on a substrate 1. 
A desired pattern is formed on the radiation sensitive organic 
resist film 3A by electron beam exposure, development and post 
bake. The remaining portion itself of the radiation sensitive 
organic resist film 3A is formed to be a light shielding part 
for use in pattern printing by ultraviolet rays or far 
ultraviolet rays. The method does not need to form the light 
shielding film 2 and to remove the remaining resist film 3, 
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significantly simplifying the process steps as compared with 
the traditional method shown in Fig. 1. 

As a method for obtaining a radiation sensitive organic 
resist opaque to ultraviolet rays or far ultraviolet rays, a 
method can be considered that carbon, a metal fine particle 
or the like is added in a traditional radiation sensitive 
organic resist such as PMMA. Even though such addition is done, 
the main chain scission (in the case of a positive resist) or 
cross linkage (in the case of a negative resist) of polymers 
by radiation is hardly affected, and the sensitivity and 
resolution will not drop significantly. In addition, the 
above addition causes the electric conductivity of the resist 
film to be increased, and thus charge up is prevented in 
electron beam exposure as well. Furthermore, such a 
configuration is also acceptable that a thin metal film is 
deposited on the surface of the usual radiation sensitive 
resist film. 

Moreover, as proposals similar to the invention, there 
are methods: the method in which a resist film is patterned, 
and then it is formed to be opaque by ion injection to be used 
as a light shielding part, and the method in which a light 
shielding part is formed by iron separated by the reduction 
reaction of irradiation of light or radioactive rays in an 
inorganic resist containing iron oxide and the like. However, 
the former needs ion injection, and thus it has at least one 
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more process step than the invention. Furthermore , the latter 
generates an opaque portion only after exposure, and thus it 
has a problem in controlling the reaction and the like. 
However, the invention uses an opaque resist film from the start, 
and thus it does not have such uncertain factors . Moreover, 
as another proposal, there is a proposal that a thin film of 
inorganic substances such as a chalcogen compound is used to 
utilize the remaining part itself after development as a light 
shielding part, as similar to the invention. However, it has 
a disadvantage that the chalcogen compound has a low 
sensitivity to electron beams , being unpractical . In contrast, 
the organic resist used in the invention has a sensitivity 
nearly equal to that of electron beam resists used at present. 

As described above, in the invention, the radiation 
sensitive organic resist film opaque to ultraviolet rays or 
far ultraviolet rays is used and exposed by electron beams. 
Therefore, the fabrication process steps of the photomask can 
be simplified significantly and highly accurate. Accordingly, 
it has an important value in the industry. 

4 . Brief Description of Drawing 

Figs. 1(a) to (c) are diagrams illustrating the 
fabrication process steps of the traditional photomask; and 

Figs. 2(a) to (b) are diagrams illustrating the 
fabrication process steps of the photomask showing one 
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embodiment of the invention. 

In the drawings, 1 denotes the substrate , and 3 A denotes 
the radiation sensitive organic resist film. 

Representative: Kobayashi Masataka 
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